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In the centrosymmetric polymeric title compound, 
|[CoEr2(Ci4HgN205)4(H20)4]-4H20)„, the Er"' cation has a 
coordination number of eight and is surrounded by seven 
carboxylate O atoms from four 5-(pyridine-4-carboxamido)- 
isophthalate (L) ligands and one water molecule, forming a 
distorted square-antiprismatic arrangement. The Co" cation is 
located on an inversion center and is coordinated by two 
pyridine N atoms, two carboxylate O atoms and two water 
molecules in a distorted octahedral geometry. The asymmetric 
unit contains two anionic L ligands. One bridges two Er"' 
cations and one Co" cation through two carboxylate groups 
and one pyridine N atom, while the other bridges two Er"' 
cations and one Co" cation through two carboxylate groups. 
Extensive O— H- ■ O, O— H- ■ N and N— H- ■ O hydrogen- 
bonding interactions are present in the crystal, involving all 
uncoordinated water molecules and the uncoordinated 
pyridine N atom of one of the ligands bonded to an adjacent 
coordinated water molecule. The title compound is isotypic 
with the gadolinium analogue. 

Related literature 

For the isotypic structure of the gadolinium analogue, see: 
Deng et al. (2011). For related hetero-metallic complexes, see: 
Chen et al. (2011fl,fo); Gu & Xue (2006); Liang et al. (2000); 
Prasad et al. (2007); Zhao et al. (2003, 2004). 




Experimental 

Crystal data 

[CoEr2(Ci4H8N205)4(H20)4]-4H20 

M, = 1674.47 

Triclinic, PI 

a = 10.0816 (9) A 

= 10.7844 (10) A 
c = 13.7316 (12) A 
a = 79.174 (1)° 

= 78.771 (2)° 

Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Brulcer, 2000) 
T^„ = 0.560, r„ax = 0.735 

Refinement 

R[F^ > 2a{F^)] = 0.052 

wR(F^) = 0.136 

S = 1.02 

4979 reflections 

Table 1 

Hydrogen-bond geometry (A, °). 



y = 86.355 (2)° 
V = 1437.7 (2) A^ 
Z= 1 

Mo Ka radiation 
/i = 3.28 mm^' 
T = 293 K 

0.20 X 0.18 X 0.10 mm 



7172 measured reflections 
4979 independent reflections 
4649 reflections with / > 2a(I) 
Ri„, = 0.096 



430 parameters 

H-atom parameters constrained 
Ap^.,^ = 3.52 e A"' 
^Pn,m = -2.99 e A"' 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N1-H1-03W' 


0.86 


2.16 


3.007 (8) 


166 


OlW-mWB- ■ ■04W" 


0.85 


2.05 


2.769 (9) 


142 


01W-HlW^-08'" 


0.85 


2.22 


2.975 (8) 


149 


02W-mWB- ■ ■04W" 


0.85 


2.32 


3.109 (10) 


156 


02W-H2WC- ■ ■N2'' 


0.85 


1.94 


2.687 (8) 


147 


03W-mWA- ■ OT' 


0.85 


2.30 


3.041 (8) 


147 


03W-mWB- ■ 09 


0.85 


2.30 


3.042 (8) 


147 


04H'-H4Wyl-03™ 


0.85 


1.92 


2.729 (8) 


159 


04W-H4WB- ■ Oe"'" 


0.85 


1.95 


2.762 (8) 


159 


Symmetry codes: (i) x 
x-l,y + l,z + l; (v) 


-l,y,z; (ii) 
x,y,z + 1; 


x-l,y,z + l; 
(vi) x + l,y,z 


(iii) —x,—y+l,- 
(vii) x + l,y,z 


-z + 2- (iv) 
- 1; (viii) 



-jc-l-l.-y-l-l.-z-l-l. 
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Data collection: SMART (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: XP in SHELXTL and 
DIAMOND (Brandenburg, 1999); software used to prepare material 
for publication: SHELXTL. 

This work was supported by the Open Fund Project of Key 
Laboratory in Hunan Universities (11 K009) and the Science 
Foundation of Hengyang Normal University of China 
(10B67). 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: WM2536). 
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Poly [ [tetraaquatetrakis [/'3-5-(pyridine-4-carboxamido)isophthalato] cobalt(II)dierbium(III)] tet- 
rahydrate] 

Y.-F. Deng, M.-S. Chen, C.-H. Zhang and X.-W. Tan 
Comment 

The rational design and synthesis of higher-dimensional transition-lanthanide metal heterometallic networks have attracted 
increasing attention, which is justified not only by the fascinating structural diversity of the resulting architectures but also by 
the potential applications of these complexes as important functional solid materials (Chen et al.,20lla,h; Gu & Xue, 2006; 
Liang et al., 2000; Prasad etai, 2007; Zhao etai, 2003, 2004). In this context, we have synthesized a new 3t/-4/coordination 

polymer, [CoEr2(Ci4H805N2)4(H20)4]-4H20, or [CoEr2(Z,)4(H20)4]-4H20 and report its crystal structure here. 

The title compound is isotypic with the gadolinium analogue (Deng etai, 2011). The central Er^^^ ion is eight-coordinated 

by seven O atoms from four L ' ligands and one water molecule, forming a distorted square antiprismatic arrangement 

2 

around the metal (Fig. 1). The carboxyl groups of the two unique L ' ligands exhibit different coordination modes: one 

coordinates to two Er^^^ and one Co^^ atom (site symmetry 1) using its two carboxylate groups with bidentate-chelate and 
bis-monodentate coordination modes while the pyridyl group is free of coordination. The other ligand coordinates to two 

Er^^^ ions through the carboxylate groups with a bidentate-chelate coordination mode and to one Co^^ via the pyridyl group. 
Based on the coordination modes of the carboxylate and pyridyl groups of the ligands, a three-dimensional network is 
formed (Fig. 2), which is similar to that of complexes of the type {[Z,«Coo.5(INAIP)2(H20)2].2H20}n (Chen, et al. lOUb). 
Extensive O — H - 0 and N — H - O hydrogen bonding interactions are present in the crystal structure (Table 1). 

Experimental 

A mixture of 0.05 mmol Er(N03)3-6H20 (22.5 mg. 0.05 mmol), H2Z (28.6 mg, 0.1 mmol), Co(OAc)2.4H20 (13.2 mg, 0.05 
mmol), NaOH (6.0 mg, 0.15 mmol), MeOH (4 ml) and H2O (6 ml) was heated in a 16 mL capacity Teflon-lined reaction 
vessel at 433 K for 4 days. The reaction mixture was then cooled to room temperature over a period of 40 h. The product 
was collected by filtration, washed with water and air-dried. 

Refinement 

H atoms bonded to C atoms were placed geometrically and refiined as riding atoms. The pyridyl N atoms were found from 
a difference Fourier maps and refined as riding, with N — H = 0.8600 A, and the water H atoms were found from Fourier 
difference maps and refined with restraints for O — H distances (0.85 A) with (7iso(H) = 1.2(7eq(0). The highest residual 
electron density was found at 0.88 A from Erl atom and the deepest hole at 0.91 A from the Erl atom. 
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Figures 




Fig. 1. The ORTEP drawing of the title compound (I). Displacement ellipsoids are drawn at 
the 30% probability level. [Symmetry codes: (i) -1 + x, j, 1 + z (ii) -x,\ -y, \ - z (iii) -1 - x, 1 
-y,2-z{\w)x, 1 +y,z{\)-\ +x,y, z.] 




Fig. 2. Projectionn along [001] showing the three-dimensional structure of the compound. 
Colour code: Er (pink), Co (hght blue), O (red), N (blue), C (grey). 



Poly[[tetraaquatetral<is[^i3-5-(pyridine-4- carboxamido)isophthalato]cobalt(ll)dierbium(lll)] tetrahydrate] 



Crystal data 

[CoEr2(Ci4H8N205)4(H20)4]-4H20 

M,-= 1674.47 

Triclinic, PI 

Hall symbol: -P 1 

a = 10.0816 (9) A 

6 = 10.7844 (10) A 

c= 13.7316(12) A 

a= 79.174(1)° 

13 = 78.771 (2)° 

y = 86.355 (2)° 

V= 1437.7 (2) A^ 



Z= 1 

F(000) = 827 

Dx= 1.934 Mgm"^ 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 5230 reflections 

6 = 2.3-28.1° 

|i = 3.28 mm ' 
r=293K 
Block, pink 
0.20x0.18x0.10 mm 



Data collection 



Bruker SMART CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and (0 scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 

rmin = 0.560, rn,ax = 0.735 

7172 measured reflections 



4979 independent reflections 

4649 reflections with / > 2a(I) 
i?i„t = 0.096 



h = -5^l2 

yt = -12-^12 
/ = -15^16 
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Refinement 

Refinement on 
Least-squares matrix: full 

R[F^ > 2a{F^)] = 0.052 

wR(F^) = 0.136 

5=1.02 

4979 reflections 
430 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 

sites 

H-atom parameters constrained 

w = l/[0Vo^) + (0.1058P)^] 
where P = (Fo^ + 2FcV3 
(A/aW = 0.001 
Apmax = 3.52eA"^ 
Apmin = -2.99eA"2 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill covariancc mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d's in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d's involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on ifi , convention- 
al /{-factors R are based on F, with F set to zero for negative F^. The threshold expression of > c{F^) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


TI- *ITI 


Col 


-0.5000 


0.5000 


1.0000 


0.0223 (3) 


Erl 


-0.18176(2) 


0.92224 (2) 


0.796262 (18) 


0.01355 (14) 


CI 


-0.2010 (6) 


0.5274 (6) 


0.7723 (5) 


0.0162 (12) 


C2 


-0.1777 (7) 


0.5835 (6) 


0.6709 (5) 


0.0203 (13) 


H2A 


-0.1712 


0.6707 


0.6528 


0.024* 


C3 


-0.1640 (6) 


0.5091 (6) 


0.5959 (5) 


0.0178(13) 


C4 


-0.1655 (6) 


0.3777 (6) 


0.6249 (5) 


0.0187 (13) 


H4A 


-0.1543 


0.3266 


0.5762 


0.022* 


C5 


-0.1833 (6) 


0.3243 (6) 


0.7250 (5) 


0.0165 (12) 


C6 


-0.2041 (6) 


0.3972 (6) 


0.8004 (5) 


0.0187 (13) 


H6A 


-0.2197 


0.3594 


0.8682 


0.022* 


C7 


-0.1869 (6) 


0.1837(6) 


0.7518(5) 


0.0178(13) 


C8 


-0.2318(7) 


0.6074 (6) 


0.8526 (5) 


0.0205 (14) 


C9 


-0.1651 (7) 


0.5169 (7) 


0.4170 (5) 


0.0264(15) 


CIO 


-0.1506 (7) 


0.6000 (7) 


0.3142 (5) 


0.0239 (15) 


Cll 


-0.1432 (8) 


0.5403 (8) 


0.2318(5) 


0.0325 (17) 


HllA 


-0.1416 


0.4526 


0.2406 


0.039* 


C12 


-0.1385 (9) 


0.6116(8) 


0.1383 (5) 


0.0356(18) 
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Atomic displacement parameters (A^) 
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U 


U 


U 


u 


Col 


0.0270 (7) 


A AOAO 

0.0208 (7) 


A AT 1 /'/'\ 

0.0212 (6) 


A AAI 1 /' C\ 

-0.0031 (5) 


-0.0058 (5) 


A AAT 1 /' C\ 

-0.0071 (5) 


Erl 


0.0144 (2) 


A AAA"? 

0.0097 (2) 


A A 1 OO 

0.0188 (2) 


A AAAT C /I T\ 

0.00035 (12) 


A AATCT /I T^ 

-0.00753 (12) 


A AATAA /I T\ 

-0.00390 (12) 


CI 


A A1 T 

0.017 (3) 


A A1 1 /"?\ 

0.011 (3) 


A AO 1 /"?\ 

0.021 (3) 


A AA1 ^'^\ 

—0.001 (2) 


A AAC /'0\ 

—0.005 (2) 


A AA/1 /"ON 

—0.004 (2) 


C2 


0.023 (3) 


A A 1 /">\ 

0.012 (3) 


0.026 (3) 


A AAA /">\ 

0.000 (3) 


A f\f\ A /"I \ 

-0.004 (3) 


A AAI /"I \ 

-0.003 (3) 


C3 


0.016 (3) 


0.015 (3) 


0.023 (3) 


A AA 1 /T\ 

0.001 (2) 


A AA^" /■T\ 

-0.005 (2) 


A AAT /T\ 

-0.003 (2) 


C4 


A AIT /"?\ 

0.017 (3) 


0.016 (3) 


0.026 (3) 


A AAO /"ON 

—0.002 (2) 


—0.006 (3) 


A AAT 

—0.007 (3) 


C5 


0.016 (3) 


A A1 

0.012 (3) 


0.023 (3) 


A AAT /T\ 

0.002 (2) 


A AAT /T\ 

-0.007 (2) 


A AA/I /T\ 

-0.004 (2) 


C6 


0.017 (3) 


0.016 (3) 


A ATI /1\ 

0.023 (3) 


A AA 1 /I \ 

-0.001 (3) 


A AAT 

-0.007 (3) 


A AA 1 /T \ 

-0.001 (3) 


C7 


0.014 (3) 


A A 1 O /1\ 

0.018 (3) 


A A'^ 1 /I \ 

0.021 (3) 


A AAA 

0.000 (3) 


A AA/' /T\ 

-0.006 (2) 


A AAT /TX 

-0.002 (3) 


C8 


A A'^ 1 

0.021 (3) 


0.017 (3) 


0.027 (3) 


A AAO 

0.008 (3) 


A A 1 O 

-0.013 (3) 


A AA^ /'?\ 

-0.006 (3) 


C9 


0.031 (4) 


A A'^ A / A\ 

0.024 (4) 


0.026 (3) 


A AAA /'^\ 

0.000 (3) 


A A 1 T /"^ \ 

-0.012 (3) 


A AAC /0\ 

-0.005 (3) 


CIO 


A A 1 O /I \ 

0.018 (3) 


A A1 A / A\ 

0.029 (4) 


A Al O /yl \ 

0.028 (4) 


A AA 1 /T \ 

-0.001 (3) 


A A 1 A /"I \ 

-0.010 (3) 


A AA /"I \ 

-0.006 (3) 


Cll 


0.041 (4) 


A A'^ A / A\ 

0.029 (4) 


0.031 (4) 


A AAT /1\ 

0.002 (3) 


-0.011 (3) 


A AAA /T \ 

-0.009 (3) 


Clz 


A A/1 C 

0.045 (5) 


0.042 (5) 


A AOO 

0.022 (4) 


A AA1 ^ A\ 

0.001 (4) 


A AAO 

—0.008 (3) 


A A1 1 

—0.011 (3) 


C13 


A r\ A r\ ^ A\ 

0.040 (4) 


A A'^ O /' A\ 

0.028 (4) 


0.035 (4) 


A AAT /1\ 

-0.007 (3) 


-0.016 (3) 


A AAT /T\ 

0.002 (3) 


C14 


A AIT / /I \ 

0.032 (4) 


A Al A /' A\ 

0.030 (4) 


A A-T / /I \ 

0.026 (4) 


A AA1 /T\ 

-0.003 (3) 


-0.014 (3) 


A AAT /I \ 

-0.002 (3) 


C15 


A A 1 "7 /I \ 

0.017 (3) 


0.016 (3) 


A AT O /I \ 

0.028 (3) 


A AA 1 /IX 

0.001 (3) 


A AAO /IX 

-0.008 (3) 


A AA/C / 1 \ 

-0.006 (3) 


C16 


0.016 (3) 


A AOA 

0.020 (3) 


A AO /I 

0.024 (3) 


A AAO 

0.002 (3) 


A A1 O /'0\ 

—0.012 (2) 


A AAC 

—0.005 (3) 


C17 


0.022 (3) 


0.014 (3) 


A ATT /"> \ 

0.022 (3) 


A AAA /">\ 

0.000 (3) 


A A 1 A /"> \ 

-0.010 (3) 


A AA/' /TX 

-0.006 (2) 


C18 


0.014 (3) 


A A 1 A /I \ 

0.019 (3) 


A AT /T \ 

0.025 (3) 


A AAA /T\ 

0.000 (2) 


A AAT /I \ 

-0.007 (3) 


A AAT /T\ 

-0.003 (3) 


C19 


A A1 ■? /"?\ 

0.013 (3) 


A A1 A /"IX 

0.019 (3) 


A AOT /""iN 

0.027 (3) 


A AA'5 

—0.003 (3) 


A AAO /I \ 

—0.008 (3) 


A AA"? 

—0.003 (3) 


C20 


0.022 (3) 


0.023 (3) 


A A 1 A /'?\ 

0.019 (3) 


A AAT 

0.002 (3) 


A AAA /'?\ 

-0.009 (3) 


A A1 1 /'?\ 

-0.011 (3) 


C21 


A Al A /I \ 

0.020 (3) 


A A 1 1 

0.013 (3) 


A ATO /1\ 

0.028 (3) 


A AAI /TX 

—0.003 (2) 


A AAA /T \ 

-0.009 (3) 


A AA/' /T\ 

-0.006 (3) 


C22 


A A 1 O /I \ 

0.018 (3) 


0.011 (3) 


A ATA /T \ 

0.029 (3) 


A AA /T\ 

-0.006 (2) 


A AAT /T \ 

-0.007 (3) 


A AAO /T\ 

-0.008 (3) 


C23 


A A1 C /"?\ 

0.015 (3) 


A Al 1 

0.031 (4) 


A A1 A 

0.019 (3) 


A AAI 

—0.001 (3) 


A AAC /""^N 

—0.005 (3) 


A AAiC /"?\ 

—0.006 (3) 


C24 


0.009 (3) 


0.035 (4) 


0.026 (3) 


0.002 (3) 


-0.003 (2) 


-0.01 1 (3) 


C25 


0.031 (4) 


0.030 (4) 


0.020 (3) 


0.002 (3) 


-0.009 (3) 


-0.009 (3) 


C26 


0.036 (4) 


0.027 (4) 


0.024 (3) 


0.004 (3) 


-0.012 (3) 


-0.013 (3) 


C27 


0.037 (4) 


0.031 (4) 


0.022 (3) 


-0.007 (3) 


-0.006 (3) 


-0.002 (3) 


C28 


0.026 (4) 


0.029 (4) 


0.028 (3) 


-0.003 (3) 


-0.006 (3) 


-0.013(3) 


Nl 


0.025 (3) 


0.013 (3) 


0.022 (3) 


0.001 (2) 


-0.009 (2) 


0.000 (2) 


N2 


0.040 (4) 


0.040 (4) 


0.027 (3) 


-0.004 (3) 


-0.016(3) 


0.001 (3) 


N3 


0.022 (3) 


0.026 (3) 


0.015 (3) 


0.002 (2) 


-0.010(2) 


-0.006 (2) 


N4 


0.021 (3) 


0.029 (3) 


0.026 (3) 


-0.003 (2) 


-0.003 (2) 


-0.013 (3) 


01 


0.030 (3) 


0.032 (3) 


0.025 (2) 


-0.009 (2) 


0.001 (2) 


-0.009 (2) 


02 


0.043 (3) 


0.009 (2) 


0.033 (3) 


-0.005 (2) 


-0.010(2) 


-0.0046 (19) 


03 


0.069 (4) 


0.011 (2) 


0.023 (2) 


-0.004 (2) 


-0.020 (2) 


-0.0013 (19) 


04 


0.062 (4) 


0.017(3) 


0.029 (3) 


-0.002 (2) 


-0.025 (2) 


-0.007 (2) 


05 


0.106(6) 


0.021 (3) 


0.035 (3) 


-0.020 (3) 


-0.028 (3) 


0.002 (2) 
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uo 


U.Uiy (I) 


U.U4J (3 ) 


A AT/I ^"t\ 

U.U24 \Z J 


— U.UUl ) 


-0.0048 (19) -0.015 (2) 


U / 


O.Ui 1 


A A/;/; 
U.UDD (4j 


A AT/I /">\ 

0.024 (1 ) 


O.OOD {Z) 


-0.007 (2) 


-0.005 (2) 


Uo 


U.Uzz (i ) 


A A/1 

U.U4D ) 


A Ao^ 


A AAO 

— O.OOz {z) 


-0.009 (2) 


-0.017 (2) 


09 


0.012 (2) 


0.026 (3) 


0.029 (2) 


0.0022 (18) 


-0.0079(18) -0.010(2) 


OlO 


0.034 (3) 


0.046 (3) 


0.035 (3) 


0.018(3) 


-0.021 (2) 


-0.020 (2) 


OIW 


0.040 (3) 


0.029 (3) 


0.033 (3) 


0.000 (2) 


-0.007 (2) 


-0.007 (2) 


02W 


0.054 (3) 


0.021 (3) 


0.026 (2) 


0.002 (2) 


-0.016(2) 


0.000 (2) 


03W 


0.104(6) 


0.035 (4) 


0.032 (3) 


A A1 O /'A\ 

—0.015 (4) 


-0.013 (3) 


-0.012 (3) 


04W 


0.053 (4) 


U. ill [^/ ) 






-0.015 (3) 


-0.014 (4) 


Geometric parameters (A, °) 












Col— Ol' 




2.095 (5) 




C15— C16 




1.406 (9) 


Col— Ol 




2.095 (5) 




C15— C21 




1 .495 (9) 


Col— N4" 




2.152(5) 




C16— C17 




1.3j3 \y) 


Col— N4"' 




2.152 (5) 




C16— H16A 




A QIAA 


Col— OIW 




2.184(5) 




C17— C18 




1 'ion 


Col OIW' 




2.184(5) 




C17— N3 




1 .434 (5 ) 


Erl 02 




2.200 (5) 




C18— C19 




1.377 (9) 


Frl 02W 




2.303 (5) 




C18— H18A 




0.9300 


Erl 07 




2.330 (5) 




C19— C20 




1.389 (9) 


Erl — 09 




2.348 (4) 




C19— C22 




1.498 (9) 


Erl— 04'' 




2.379 (5) 




C20— H20A 




0.9300 


Erl— 03'' 




2.398 (5) 




C21— 07 




1.245 (8) 


Erl— 08" 












1.266 (8) 


Erl— 06 




2.438 (D) 




C22 — U9 




1 24"? (fVi 


CI— C6 




1 IOC /n\ 
1.363 (9) 




C22 — Us 




1 777 <st\ 


CI— C2 




1 1 OA /n\ 
1.3yO (9) 




C23 — U 1 0 




1.207 (8) 


CI — Co 




1 CAA /^0\ 

l.DOO (a) 




C23 — JN3 






— CJ 




1 /I AO iCW 

1.402 (9) 




C23 — C24 




1 571 (Q^ 


C2— H2A 




A AIAA 

o.y30o 




C24 — C25 




1 '!7Q n A^ 


C3— C4 




1 TOO /(\\ 

1.395 (9) 




C24 — C25 




1 Tsq n A'l 
1 .joy ^iui 


C3— Nl 




1 '5A'3 /0\ 

1.393 (8) 




C23 — C2o 




1.382 (9) 


C4— C5 




1.3o8 (9) 




L.2D — rl23A 




0.9300 


C4— H4A 




A AIAA 

o.y30o 




C2o — JN4 




1.336 (10) 


C5— C6 




1.392 (9) 




C2o — rl2oA 




0.9300 


C5— C7 




i.4yz ^^yJ 




V_.2 / iN4 




1.339 (10) 


C6— H6A 




0.9300 




C27— C28 




1.384 (10) 


C7— 04 




1.244 (8) 




C27— H27A 




0.9300 


C7— 03 




1.261 (8) 




C28— H28A 




0.9300 


C8— 01 




1.247 (8) 




Nl— HI 




0.8600 


C8— 02 




1.263 (8) 




N3— H3 




0.8600 


C9— 05 




1.214(9) 




N4— Col" 




2.152 (5) 


C9— Nl 




1.358 (8) 




03— Erl™ 




2.398 (5) 


C9— CIO 




1.509 (10) 




04— Err" 




2.379 (5) 


CIO— C14 




1.371 (11) 




08— Erl"" 




2.429 (5) 
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CIO — Cll 


1.391 (10) 


09 — ^Erl 


2.348 (4) 


Cll — C12 


1.362 (11) 


OIW — HIWB 


0.8488 


Cll — ^HllA 


0.9300 


OIW — ^HIWA 


0.8469 


CI 2 — ^N2 


1.334(11) 


02W — ^H2WB 


0.8474 


r^i '> tr 1 0 A 
l^iZ — rllZA 


U.V3UU 


(JZW — rizwc 




C13— N2 


1.349 (10) 


03W— H3WA 


0.8477 


C13— C14 


1.370(10) 


03W— H3WB 


0.8482 


C13— H13A 


0.9300 


04W— H4WA 


0.8494 


C14— H14A 


0.9300 


04W— H4WB 


0.8487 


CI 5 — C20 


1.387 (9) 






Ol'— Col— Ol 


180.0 


05— C9— CIO 


118.5 (6) 


Ol'— Col— N4" 


87.4 (2) 


Nl— C9— CIO 


117.9 (6) 


Ol— Col— N4" 


92.6 (2) 


C14— CIO— Cll 


117.6 (7) 


01'- Col— N4'" 


92.6 (2) 


C14— CIO— C9 


125.2 (6) 


01— Col— N4'" 


87.4 (2) 


Cll— CIO— C9 


117.1 (7) 


N4"— Col— N4'" 


180.000 (1) 


C12— Cll— CIO 


119.3 (7) 


01'— Col— OIW 


85.9 (2) 


C12— Cll— HllA 


120.4 


01— Col— OIW 


94.1 (2) 


CIO— Cll— HllA 


120.4 


N4''— Col— OIW 


90.5 (2) 


N2— C12— Cll 


124.2 (7) 


N4'''— Col— OIW 


89.5 (2) 


N2— C12— H12A 


117.9 


01*— Col— OIW' 


94.1 (2) 


Cll— C12— H12A 


117.9 


01— Col— OIW' 


85.9 (2) 


N2— C13— C14 


123.9 (7) 


N4"— Col— OIW' 


89.5 (2) 


N2— C13— H13A 


118.1 


N4"*— Col— OIW' 


90.5 (2) 


C14— C13— H13A 


118.1 


OIW— Col— OIW' 


180.000 (1) 


C13— C14— CIO 


119.3 (7) 


02— Erl— 02W 


82.38(18) 


C13— C14— H14A 


120.3 


02— Erl— 07 


90.7 (2) 


CIO— C14— H14A 


120.3 


02W— Erl— 07 


138.81 (18) 


C20— C15— C16 


119.5 (6) 


02— Erl— 09'" 


81.92 (18) 


C20— C15— C21 


122.5 (6) 


02W— Erl— 09'" 


139.01 (18) 


C16— C15— C21 


118.0 (6) 


07— Erl— 09'" 


78.93 (16) 


C17— C16— C15 


120.4 (6) 


02— Erl— 04" 


153.92(18) 


C17— C16— H16A 


119.8 


02W— Erl— 04" 


121.33 (17) 


C15— C16— H16A 


119.8 


07— Erl— 04" 


78.2 (2) 


C16— C17— C18 


120.4 (6) 


09'"— Erl— 04" 


72.87 (16) 


C16— C17— N3 


119.6 (6) 


02— Erl— 03" 


152.42 (18) 


C18— C17— N3 


120.0 (6) 


02W— Erl— 03" 


71.32 (17) 


C19— C18— C17 


119.7 (6) 


07— Erl— 03" 


103.5 (2) 


C19— C18— H18A 


120.1 


09'"— Erl— 03" 


123.62(17) 


C17— C18— H18A 


120.1 


04"— Erl— 03" 


53.59 (16) 


C18— C19— C20 


120.6 (6) 


02— Erl— 08'" 


85.79 (19) 


C18— C19— C22 


117.2 (6) 


02W— Erl— 08'" 


87.16(18) 


C20— C19— C22 


122.2 (6) 


07— Erl— 08'" 


132.96 (16) 


C19— C20— C15 


119.3 (6) 
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09"— Erl— 08" 


54.11 (15) 


04"— Erl— 08" 


84.85 (19) 


03"— Erl— 08" 


100.68 (19) 


02— Erl— 06 


85.14(19) 


02W— Erl— 06 


85.04(18) 


07— Erl— 06 


53.86 (16) 


09"— Erl— 06 


130.75 (15) 


04"— Erl— 06 


106.15 (19) 


03"— Erl— 06 


84.49 (19) 


08'"— Erl— 06 


168.74(18) 


02— Erl— C22" 


83.91 (19) 


02W— Erl— C22" 


113.99(19) 


07— Erl— C22" 


105.45 (18) 


09"— Erl— C22" 


26.61 (17) 


04"— Erl— C22" 


76.62 (18) 


03"— Erl— C22" 


113.96 (19) 


08"— Erl— C22" 


27.52 (17) 


06— Erl— C22" 


156.44(18) 


02— Erl— C7" 


179.27 (18) 


02W— Erl— C7" 


96.94(18) 


07— Erl— C7" 


90.0 (2) 


09"— Erl— C7" 


98.43 (17) 


04"— Erl— C7" 


26.59 (17) 


03"— Erl— C7" 


27.03 (17) 


08"— Erl— C7" 


93.89 (19) 




95.10 (19) 


C22" — Erl — C7" 


96.11 (18) 


C6 — CI — C2 


120.6 (6) 


C6 — CI — C8 


119.0 (6) 


C2 — CI — C8 


120.3 (6) 


CI — C2 — C3 


120.3 (6) 


CI — C2 — H2A 


119.9 


— — nzrt 


1 1 Q Q 


C4 — C3— Nl 


122.8 (6) 


C4— C3— C2 


118.7 (6) 


Nl— C3— C2 


118.4(6) 


C5— C4— C3 


120.0 (6) 


C5— C4— H4A 


120.0 


C3— C4— H4A 


120.0 


C4— C5— C6 


121.9 (6) 


C4— C5— C7 


117.8 (6) 


C6— C5— C7 


120.3 (6) 


CI— C6— C5 


118.4(6) 



C19— C20— H20A 


120.4 


C15— C20— H20A 


120.4 


07— C2 1—06 


118.8 (6) 


07— C21— C15 


119.9 (6) 


06— C21— C15 


121.3 (6) 


09— C22— 08 


119.3 (6) 


09— C22— C19 


120.0 (6) 


08— C22— C19 


120.8 (6) 


09— C22— Erl"'" 


57.8 (3) 


08— C22— Erl""' 


61.5(3) 


C19— C22— Erl"" 


176.9 (4) 


OlO— C23— N3 


125.3 (6) 


OlO— C23— C24 


118.6 (6) 


N3— C23— C24 


116.1 (6) 


C25— C24— C28 


118.8 (6) 


C25— C24— C23 


117.6 (6) 


C28— C24— C23 


123.5 (6) 


C26— C25— C24 


119.1 (7) 


C26— C25— H25A 


120.4 


C24— C25— H25A 


120.4 


N4— C26— C25 


123.0 (7) 


N4— C26— H26A 


118.5 


C25— C26— H26A 


118.5 


N4— C27— C28 


123.8 (7) 


N4— C27— H27A 


118.1 


C28 — C27 — H27A 


118.1 


r^^A /^oo f~*^n 


1 1 O A /"7\ 

118.0 (7) 


C24 — C28 — H28A 


121.0 


C27 — C28 — H28A 


121.0 


C9 — ^Nl — C3 


125.4 (6) 


C9 — ^Nl — ^Hl 


117.3 


XT1 TT1 

C3 — Nl — ^Hl 


117.3 


C12 ^N2 C13 


115.7 (6) 


C23— N3— C17 


120.5 (5) 


C23— N3— H3 


119.7 


C17— N3— H3 


119.7 


C26— N4— C27 


117.2 (6) 


C26— N4— Col"' 


120.6 (5) 


C27— N4— Col"' 


121.8 (5) 


C8— 01— Col 


143.4 (4) 


C8— 02— Erl 


154.6 (5) 


C7— 03— Erl"" 


93.2 (4) 


C7— 04— Erl"" 


94.6 (4) 
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Cl— C6— H6A 


120.8 


C21— 06— Erl 


90.8 (4) 


C5— C6— H6A 


120.8 


C21— 07— Erl 


96.5 (4) 


04— C7— 03 


118.6(6) 


C22— 08— Erl"" 


90.9 (4) 


04— C7— C5 


120.5 (6) 


C22— 09— Erl"" 


95.6 (4) 


03— C7— C5 


120.9 (6) 


Col— OIW— HIWB 


112.7 


04— C7— Err" 


58.9 (3) 


Col— OIW— HIWA 


112.9 


03— C7— Err" 


59.8 (3) 


H 1 WB— 0 1 W— H 1 WA 


110.2 
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